Abstract: A Biginelli one-pot three-component reaction involving cyclohexanone, aromatic/or heterocyclic aldehyde, and urea thiourea or guanidine HCl was applied in this work to prepare quinazolin-2(1H)one derivatives under solvent free and microwave irradiation assistance as well as conventional method. The major advantages of this protocol are high yields, operational simplicity, short reaction time and environment friendly. The purity of the synthesized compounds was characterized by means of IR, 1 H NMR,
Introduction
Multi-component reactions (MCRs) are becoming increasingly prevalent due to their improved efficiency, simple procedure, one-pot character, quantitative yields of the target molecules and the high and ever increasing number of accessible backbones. The centuryold Biginelli reaction as a classical multi component reaction has gained much importance inorganic synthesis, partly because of the diverse types of physiological activity associated with the dihydropyrimidinones produced by this reaction. The classical Biginelli reaction is a simple one-pot cyclondensation of β-dicarbonyl compounds with aldehydes, urea, or thiourea in the presence of various catalysts [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . An efficient alternative for synthesis of fused pyrimidinones by a three-component condensation with aromatic aldehyde, cyclopentanone and urea or thiourea was reported 17 . The development of a simple, efficient and environmentally friendly method for the Biginelli-type reactions needed. Here in, the present investigation deals with a novel and efficient procedure for a new green synthetic method of fused pyrimidinone derivatives via three-component cyclocondensation of aromatic or heterocyclic aldehydes, cyclohexanone, with urea, thiourea, or guanidine under neat conditions (Scheme 1) or under solvent free and microwave irradiation (Scheme 2).
Experimental
All commercial reagents and solvents were used without purification. Reactions were monitored by TLC performed on silica gel plates (Merck). Melting points (Uncorrected) were measured in open capillary tubes. The IR spectra were recorded on Perkin -Elmer-843 spectrometer using KBr pellets.
1 H NMR and 13 C NMR spectra were recorded on BRUKER AVANCE II 400 NMR spectrometer inCDCl 3 ; chemical shifts (d) were expressed in ppm relative to tetramethylsilane used as an internal standard.
Biginelli conventional method

Synthesis of 8-(substituted-arylidene)-4-(substituted-phenyl)quinazolin-2(1H)one derivatives (4)
A suitable aromatic or heterocyclic aldehydes, (Table 1 ), (0.01 mol), cyclohexanone (0.01 mol) and urea, thiourea or guanidine HCl (0.02 mol) in 20 mL of ethanol in the presence of (1 g) sodium ethoxide were mixed in a round-bottomed flask. The mixture was refluxed for the time needed to complete the reaction (Monitored by TLC), after cooling to room temperature, the reaction was quenched with 20 cm 3 H 2 O. The pure product separated, filtered off and recrystallized using ethanol to give the compounds (4a-d, i, l, n).
Microwave assisted method
Synthesis of 8-(substituted arylidene) -4-(substituted phenyl) quinazolin-2-(1H)-one derivatives (4)
Suitable aromatic or heterocyclic aldehydes (Table 2 ), (0.01 mol), cyclohexanone, (0.01 mol) and urea, thiourea or guanidine HCl were added in Pyrex flask. The mixture was irradiated in an ultrasonic cleaner for the time needed to complete the reaction (Monitored by TCL). After cooling to room temperature, the reaction mixture was quenched with 20 cm 3 H 2 O. The pure product separated, filtered off and recrystallized using ethanol to give the compounds (4a-r). Physical and spectral data for the compounds -3,4,5,6,7,8- The spectral data of compounds (4a-d, i, l and 4n) which synthesized by method A and B were found to be identical. The IR, 1 H NMR, 13 C NMR, mass spectroscopy and elemental analyses for the new compound is in accordance with the assigned structures. 
8-(2-Chlorobenzylidene)-4-(4-chlorophenyl) -3, 4, 5, 6, 7, 8-hexahydro quinazolin-2(1H)-one (4a)
Pale
8-(2-Nitrobenzylidene)-4-(4-nitrophenyl)-3,4,5,6,7,8-hexahydroquinazolin-2 (1H) -one (4b)
8-(4-Methoxybenzylidene)-4-(4methoxyphenyl)
8-(2-Nitrobenzylidene)-4-(4-nitrophenyl)-3,4,5,6,7,8-hexahydroquinazolin-2(1H) thione (4g)
8-(4-Bromobenzylidene)-4-(4-bromophenyl)-3,4,5,6,7,8,-hexahydroquinazolin-2(1H) thione (4i)
Deep
4-(Thiophen-2-yl)-8-(thiophen-2-ylmethylene)-3,4,5,6,7,8-hexahydroquinazolin-2(1H) thione (4l)
Brown
8-(4-Hydroxybenzylidene)-4-(4-hydroxyphenyl)-1,2,3,4,5,6,7,8-octahydroquina-zolin -2-amine (4q)
yellowish
Results and Discussion
Ultrasound has increasingly been used in organic synthesis in the last three decades. In this work, total eighteen derivatives of 8-(substituted arylidene)-4-(substituted phenyl) quinazoline-2-(1H)-one were prepared by using a Biginelli type three component one-pot cyclocondensation of aromatic or heterocyclic aldehydes (1), cyclohexanone (2) and urea, thiourea or guanidine HCl (3) in ethanol and sodium ethoxide (4a-d,i,l,n) or under solvent free and microwave assistant (Scheme 1 and 2) It is well noticed that the reaction of benzaldehyde derivatives (1), cyclohexanone (2) and urea, thiourea or guanidine. HCl (3) was successful and completed within 1-2 min. The overall yields were found in the range of 85-99% (Table 2) . Thus microwave assisted synthesis of compounds (4a-r) were found to be time specific and compare to the classical Biginelli method, and the overall yields were found to be much higher than conventional method route of synthesis. The results are summarized (Table 2 ). Apparently, under these conditions, the nature of the substituent in the aromatic moiety does not affect significantly the yield of the reactions. As can be seen from data in Table 1 ,2 in all cases studied, the three-component reaction with both aromatic aldehydes carrying either electron-donating or electron-withdrawing subsistent, hetero aromatic aldehydes, proceeded smoothly giving the corresponding quinazolin-2(1H)one derivatives in high yields. 
Conclusion
This method is a new and simple modification of the Biginelli-type reaction of aromatic aldehyde, cyclohexanone and urea, thioureaor guanidine to prepare quinazolin-2(1H)one derivatives
